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the technique gives excellent qualitative agreement with compositions determined 
with an amino acid autoanalyzer. 

The simplicity and low cost of this technique commend its use for, instructional, 
as well as research purposes. 
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Burifieation of polycyclic hydrocarbonp by chromatographis flecomposition 
of their picrates, lxinitrobenzolates and styphnates 

. . 
The secondary reactions caused in adsorption chromatography on alumina 

consisting, for example, in the saponification of glycerides1 and deacetylation of 
acetylated sugarszs 3 and other types of decomposition have been reported in the 
literature. 

LEDERER AXD LIZDERER~ have referred to the decomposition of the picrates of 
aromatic hydrocarbons as a practical method for their purification and indicated its 
application to styphnates and trinitrobenzolatesf*a. 

J-lowever, LEDERER ,et al., in their publications on ambergris have mentioned 
the decomposition of the picrate of a hydrocarbon, obtained. from ambreinolide 
by,. passing its solution through alumina and describe the styphnate but. not ,its ,de- 

‘. . 
composrtron. , 
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Further, LEDERER, MERC~ER AND P$Ro?, in connection with their studies on 
the structure of ambreine, describe the purification of x,2,5,6-tetramethylnaphtha- 
lene via decomposition of its picrate but not that of its styphnate. 

The purification of hydrocarbons by decomposition of their molecular deriva- 
tives by passing through a column of alumina seems to have been mentioned first by 
PLATTNER AND PFAU~, who purified azulene and some of its derivatives by chromato- 
graphic decomposition of the corresponding picrate and trinitrobenzolate on Brock- 
mann jlumina. 

The present work describes the systematic application of chromatdgraphic 
decomposition of the molecular acid derivatives, viz. picrates, trinitrobenzolates 
and styphnates, on basic alumina, to the puriiication of some representative poly- 
cyclic hydrocarbons on a quantitative scale. 

The incentive for this work came principally from the difficulties faced in the 
purification of I,z,3,4,g,ro,II,xz-octahydrotriphenylene in connection with our 
work on a total synthesis of triphenylene*. This could only be obtained in a crystalline 
form, by the decomposition of its picratc on basic alumina. 

Materials 
The picrates of naphthalene (I), anthracene (II), phenanthrene (III), ace- 

naphthene (IV), I,a,3,+tetrahydrophenanthrene (V) and I,z,3,4,g,10,1r,I2-octa- 
hydrotriphcnylene (VI) and the styphnates’ and trinitrobenzolates of I-V were 
prepared by heating equimolecular solutions of the hydrocarbons I-VI and picric 
acid, styphnic acid or trinitrobenzene in benzene, acetic acid and ethanol respectively 
for 15 min on the water bath with subsequent crystallization at room temperature, 
except the styphnate ‘of anthracene, which was prepared in benzene solution. They 
were purified by recrystallization from beniene-petroleum ether mixture, acetickacid 
and ethanol respectively, with the exception of the picrate of V which was recrystal- 
lized from ethanol and of anthracene styphnate, which was best recrystallized from 
benzene. 

Chromatogra$dzic decompositio?a. Weighed quantities of the respective picrates, 
styphnates or trinitrobenzolates were dissolved in a minimum amount of benzene 
and allowed to pass over a column of a weighed quantity of basic alumina (Woelm, 
activity I). The hydrocarbons were eluted by measured quantities of petroleum 
ether (60-807. The trinitrobenzolates ‘were applied ,on the column in a minimum 
quantity of benzene-petroleum ether (I: 2) (60-80”) solution. Special care was 
taken to use more than a minimum quantity of benzene in order to avoid the presence 
of $,rinitrobenzene in the eluates. 

The above method was also extended with success to the purification of a- and 
/%naphthols and C+ and /3-naphthylamines by decomposing their picrates. These 
picrates were applied on the column in a minimum quantity of ethyl acetate and 
eluted with the same solvent. 

Resaclts 
Tables I to III give the qualitative and quantitatjve ,data for the purification 

and the yields of the purified hydrocarbons finally obtained. 
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TAB&E I 

DECOMPOSITION OF PICRATES 

In each case 7-8 g of basic alumina was used for preparing the column. 

Hydvo- Piwales Volume of PuviFed Jcydvocavbons Yield 
carbons eluent petvo- - (%I 

M.$. ,.Weight Zeum etkev M.p. Weigkt 
(“Cl (mg) (ml) (“C) (mg) 

I 

m 148-149 100 =5o 79- 80 
(11) 139-140 IGO 150 212-2X3.5 2; 
(III) 144-145 185 130 9Q-100 
(IV) IGI-162 200 150 94- 94.5 ;: 
(V) 110-111 IO0 120 3*- 32 40 
(VU IgG-IQ8 zoo 150 121-122 48 

91 
93 
92 
92 
89 
94 

TABLE II 

DECOMPOSITION OF STYI’WNATES 
In each case 4-5 g of basic alumina was used for preparing the column. 

Hydvo- Styphnates (vecvystall@ed) Puvificd Jtyckavbons YieEd 
carbons 

M-p. .Weight 
(eluted witk, 80 MZZ * of (%) 

(“Cl (w) 
pctYoJeum-etJJeY, 60-80~) 

M.$ WeigJtt 
(“C) (w!7)~ 

162-164 100 
180-181 x_+l 
*42--I44 80 
152-154 100 
136-138 60 

79- 80 
2i1-214 

g8-Ioo 
93- 94 
31- 32 

2: 
94 
95 

ii.5 
94 
96 

24 I 94 

* In the case of V only Go ml of elucnt was rcquircd. 

. . . 
TABLE III 

DECOMPOSITION OF TRINITROBENZOLATES 
In each case IO g of basic alumina was employed for each 100 g of the trinitrobenzolate. 

Hvdvo- 
carbons 

Tvinitvoben- Volume of ., Yield 
toEales (re- eluent (petro- 

Puvified JJydYocavbons 
(%) 

cvyslaUited) Eeum ether) M.p. WeigB 1 

M.p. 
(“C) (m.4) 

(“Cl 

(1) 148-149 60 ml 79.F 80 35 96 
(11) 1G2-163 60 ml 212-213 42 93 

[&’ 1cj4-rG6 163-164 80 60 ml ml 96- 93- 97 94 40 43 95. 95 
(v) 128.5-129 8oml ,)’ 2g- 30 44 95 ,’ 
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TABLE IV, / 

U.V. AI3SORPTION SPECTRA 
. . 

Max 

W4 

.' 

(I) Acen’ap?dene 

(2) Adwacenc 

(3) Phenanthvene 

227 7G200 

243 1075 
270 3720 
279 5630 
288.5 6330 
29905 3940 
305.5 2600 

3x3 910 
320 1340 

245 100700 III100 
25=~5 181000 I97000 
309 1145 1160 

323.5 2680 3I20 
339 5070 5320 
356 7300 7750 
374 7170 7620 

2II 3x750 .32400 

245 48200 49700 

250.5 63800 G4300 
273.5 12480 13600 
280.5 g6oo 10420 
292 I1580 12680 

91800 
1145 
3920 
5920 
6650 
4100 
2700 

955 
1365 

The hydrocarbons I to IV used as starting materials were commercial poducts 
with melting points ~&-SO”, 2og-21a”, g5-g8”, .g3-g4”, and V and VI were intermedi- 
ates obtained in this laboratory both as, coloured oily products. The melting points of 
the ,purified’ hydrocarbons mentioned in the tables are those of products recrys- 
tallised in ethanol ,(1-W), petroleum ether (60-80”) (V) and benzene (VI). 

Table IV; showing, the ultraviolet spectra of 
phenanthrene, both for (a) impure and (b) purified 
grade of purification obtained by chromatographic 
of the same, 

acenaphthene, anthracene and 
products, gives an idea of the 
decomposition, of the picrates 
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